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Executive Summary 
 
Snohomish County developed this Stillaguamish Shellfish Protection Program (shellfish 
program) with input from stakeholders to guide and focus the continuing work of the 
County and its partners to improve water quality over shellfish tidelands and foster self-
sustaining and harvestable populations of shellfish adjacent to the Stillaguamish River 
Clean Water District (CWD). These shellfish tidelands are located in South Skagit Bay 
and Port Susan. Stakeholder input was primarily provided by a steering committee that 
met monthly with Snohomish County staff from February through June of 2009. 
Additional input was invited from other stakeholders who were not able to participate in 
the steering committee. This shellfish program was finalized in June 2010 after review 
and input by the CWD Advisory Board.1 
 
The Washington Department of Health closed 18,040 acres of commercial shellfish 
growing area in South Skagit Bay and Port Susan in the late 1980s in response to 
bacterial water pollution in the marine waters influenced by the Stillaguamish River and 
South Fork Skagit River. This closure comprised 35% of all Washington State shellfish 
growing area closures between 1981 and 2008 (WDOH 2009). Snohomish County 
made water quality and shellfish protection in this area a priority by establishing the 
CWD in 1993 using, in part, the authority of Revised Code of Washington (RCW) 
Chapter 90.72, which allows local governments to create shellfish protection districts 
and collect fees to pay for shellfish protection activities. One of the goals of the CWD is 
to ñRestore water quality in saltwater tidelands to allow the upgrading of conditionally 
approved, restricted, and prohibited shellfish beds.ò This shellfish program addresses 
Snohomish Countyôs shellfish protection goal for the CWD. 
 
Over the past two decades Snohomish County and many other watershed partner 
agencies have conducted extensive bacterial water quality monitoring, pollution control, 
and public education activities in the Stillaguamish River watershed. Similar water 
quality activities have also been implemented in neighboring Skagit and Island counties. 
 
In recent years much progress has been made on improving local bacterial water quality 
conditions in and around the CWD. These improvements have allowed the Washington 
Department of Health to upgrade the South Skagit Bay and Port Susan commercial 
shellfish growing areas. In 2009 the South Skagit Bay shellfish area was expanded from 
1,350 acres to 2,200 acres. And on April 2, 2010, 1,800 acres of the Port Susan 
shellfish area were upgraded in response to marine water quality improvements 
detected by the Stillaguamish Tribeôs monitoring program. Ambient water quality 
monitoring by Snohomish County and the Washington Department of Ecology has also 
detected improving freshwater quality conditions in the Stillaguamish River. 
 

                                            
1
 The CWD Advisory Board is a diverse stakeholder group appointed by the Snohomish County Council 

to make annual recommendations on the annual work programs and budgets of the Surface Water 
Management Division of the Public Works Department and any other agencies that receive CWD 
revenues. 
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Although it is nearly impossible to show a direct causative link between local water 
quality cleanup efforts and the recent improvements in water quality over the shellfish 
growing areas in South Skagit Bay and Port Susan, much of the progress is generally 
attributed to improvements in dairy farm waste management, on-site septic system 
maintenance, and wastewater treatment plant upgrades. However, much of the 
remaining bacterial pollution is assumed to be from persistent non-point sources, 
including on-site septic systems (OSS) that have not been maintained, pet waste, 
livestock, and possibly from the large population of snow geese that overwinter in the 
lower Stillaguamish River floodplain and estuary. 
 
This shellfish program recognizes that we have made significant progress over the past 
two decades to clean up water quality for the purpose of upgrading local shellfish 
growing areas. It also highlights the importance of maintaining these improved water 
quality conditions while expanding our efforts to upgrade additional shellfish areas that 
remain closed to harvest. Snohomish County, Washington State, cities, tribes, and 
private landowners have different responsibilities for this work. Snohomish County is 
responsible for water quality protection within the CWD, but the CWD does not include 
tidelands, the cities, or the Stillaguamish River Flood Control District. Snohomish 
County strives to work with these other local jurisdictions to coordinate our respective 
work programs for the protection of the South Skagit Bay and Port Susan commercial 
shellfish growing areas. 
 
Snohomish County also recognizes the roles of Washington State and the tribes as co-
managers of the shellfish resource. The State and the tribes are the responsible 
agencies for fostering self-sustaining and harvestable shellfish populations. Private 
tideland owners and non-tribal commercial shellfish harvesters also have a role to play 
in shellfish resource management.  
 
Native American tribes and one non-tribal commercial shellfish company are the 
primary shellfish harvest stakeholders for shellfish growing areas adjacent to the CWD. 
The Tulalip Tribes and the Swinomish Tribe have legally recognized shellfish harvest 
rights in Port Susan and are actively co-managing shellfish resources throughout their 
legally recognized fishing areas. The Swinomish and Upper Skagit tribes have shellfish 
harvest rights in South Skagit Bay, but are not actively harvesting in that area. The 
Stillaguamish Tribe does not have clear, legally recognized shellfish harvest rights, but 
is interested in harvesting Port Susan shellfish in the future. Tribes harvest shellfish in 
Puget Sound for commercial as well as for ceremonial and subsistence purposes. 
 
Trans Ocean Seafoods, a non-tribal commercial shellfish company, has been 
harvesting hundreds of thousands of pounds of Eastern soft shell clams for the past 
decade in South Skagit Bay. The clams are exported to the East Coast where they are 
used in a variety of ways, including clam chowder.  
 
Non-tribal recreational shellfish harvest adjacent to the CWD is limited to private 
tidelands between Warm Beach and Kayak Point. The only public shellfish tideland 
adjacent to the CWD with public access is at Kayak Point Regional County Park, but 
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clam harvest in that area is closed because the local little neck clam population is 
severely depressed and is not showing signs of recovery despite the closure. 
 
While it is important for Snohomish County to understand who owns the tidelands and 
who is responsible for shellfish resource management, the Countyôs responsibility is 
limited to upland land use management and water quality protection in unincorporated 
parts of the CWD. Nevertheless, Snohomish County also has an interest in working 
cooperatively with its Stillaguamish watershed partners and shellfish stakeholders to 
protect and restore shellfish resources as part of the regional effort to sustainably 
manage the Puget Sound ecosystem. In this spirit of cooperation, Snohomish County 
has developed this shellfish program, which includes specific goals, objectives, and 
actions for implementation by the County and its partners. 
 
This shellfish program has four main goals: 
Goal 1: Reduce Bacterial Pollution Affecting Shellfish Areas 
Goal 2: Foster Self-Sustaining and Harvestable Populations of Shellfish 
Goal 3: Raise Public Awareness about Status and Trends of Water Quality and Shellfish 
Goal 4: Adaptively Manage Work Programs to Achieve Shellfish Protection Goals 
 
For more details on the objectives of each goal and the actions for achieving each 
objective, see section 3 of the shellfish program report. 
 
The key performance measure of the Shellfish Program is the annual classification 
status of the South Skagit Bay and Port Susan commercial shellfish growing areas. As 
of April 2010, both shellfish areas were classified as ñApproved.ò Since this is the best 
possible commercial shellfish classification it is important to preserve it and avoid future 
downgrading or closures. 
 
In the spring of 2009 the Snohomish County Prosecuting Attorneyôs Office advised that 
this shellfish program and annual reporting are required by RCW 90.72. Per that 
requirement, Snohomish County will submit to the Washington Department of Health, 
Office of Shellfish and Water Protection this shellfish program along with an annual 
report summarizing the Countyôs use of CWD revenues collected under the authority of 
RCW 90.72. Beginning in 2011 the County will annually review and update this shellfish 
program with local stakeholders. 
 
Through this collaborative shellfish protection effort Snohomish County can help to 
protect the water quality improvements that have been achieved over the past two 
decades and further expand the shellfish growing areas in tidelands adjacent to the 
CWD. Marine waters approved for shellfish harvest exceed the water quality standards 
for swimming and fishing. Therefore, maintaining harvestable shellfish tidelands and 
clean water produces important quality of life benefits and economic opportunities to the 
people of Snohomish County. 
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1. Purpose and Background 
The purpose of this Stillaguamish Shellfish Protection Program (shellfish program) is to 
define goals, objectives, and actions for bivalve shellfish harvest protection within the 
Stillaguamish River Clean Water District (CWD). Until recently, on-going problems with 
upland freshwater bacterial pollution contaminating the marine waters at the mouth of 
the Stillaguamish River have led to restrictions by the Washington Department of Health 
on commercial shellfish harvest in South Skagit Bay and Port Susan. Snohomish 
County made water quality and shellfish protection in this area a priority by establishing 
the CWD in 1993 using, in part, the authority of Revised Code of Washington (RCW) 
Chapter 90.72, which allows local governments to create shellfish protection districts. 
The CWD is one of seventeen shellfish protection districts in the Puget Sound region 
(Sullivan 2009). One of the goals of the CWD is to ñRestore water quality in saltwater 
tidelands to allow the upgrading of conditionally approved, restricted, and prohibited 
shellfish beds.ò 
 
This shellfish program defines four shellfish protection goals:  
1. Improve bacterial water quality to allow shellfish growing areas adjacent to the CWD 
in South Skagit Bay and Port Susan to be opened and maintained for commercial, tribal, 
and recreational harvest.  
2. Foster self-sustaining and harvestable populations of shellfish adjacent to the CWD. 
3. Raise public awareness about the status and trends of water quality and shellfish in 
and adjacent to the CWD. 
4. Monitor progress and adaptively manage work programs to achieve the goals listed 
above.  
 
Snohomish County Surface Water Management (SWM) developed this shellfish 
program in cooperation with the CWD Advisory Board, Snohomish Conservation 
District, Snohomish Health District, Washington Department of Health, Washington 
Department of Ecology, Washington Department of Fish and Wildlife, Washington 
Department of Agriculture, Stillaguamish and Tulalip Tribes, Warm Beach Christian 
Camp, and various other stakeholders. This shellfish planning effort was recommended 
in 2007 by the CWD Advisory Board. In 2008, Snohomish County initiated a shellfish 
restoration planning process with funding support from a local government stormwater 
grant provided by the Washington Department of Ecology (Stormwater Grant 
G0800241). 
 
Freshwater and marine waters in neighboring Skagit County and Island County that 
influence water quality over the shellfish beds in South Skagit Bay and Port Susan are 
also of concern. However, this shellfish program primarily focuses on activities within 
Snohomish Countyôs jurisdictional boundaries and, specifically, areas within the 
Stillaguamish River CWD, and therefore it includes limited information on pollution 
sources and corrective actions needed in Skagit and Island counties. Snohomish 
County will continue to coordinate with Skagit and Island counties as part of the 
adaptive management process for this shellfish program. 
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Stillaguamish River Clean Water District (CWD) 
Snohomish County established the CWD through approval of Snohomish County Code 
Title 25A in 1993 based on a combination of the shellfish protection district provisions of 
RCW 90.72 and the stormwater control provisions of RCW 36.89. The CWD boundary 
was expanded in 2004. The CWD now includes the unincorporated area of Snohomish 
County within the Stillaguamish River watershed, the Seven Lakes area north of the 
Tulalip Reservation, and the Skagit Flats area north of Stanwood up to the Skagit 
County border. The CWD does not include the cities of Stanwood, Arlington, and 
Granite Falls. The CWD also does not include the Stillaguamish River Flood Control 
district. See Figure 1 below for a map of the CWD.  
 

 
Figure 1: Stillaguamish River Clean Water District. 
 
Among the stated purposes of Snohomish County Code Title 25A is a provision to 
ñRestore water quality in saltwater tidelands to allow the upgrading of conditionally 
approved, restricted and prohibited shellfish beds.ò2 The establishment of the CWD 
provides authority to collect service charges to achieve the goals and fulfill the duties of 
Title 25A. The CWD serves as a mechanism to fund projects that enhance water 
quality, water quantity, and aquatic habitat in the Clean Water District. The projected 
                                            
2
 Snohomish County Code 25A.05.010(4) 
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CWD revenue for 2010 is about $2.2 million and about $620,000 of that total is collected 
under the shellfish protection district authority of RCW 90.72.3 
 
RCW 90.72 requires counties to create shellfish protection districts and develop 
shellfish protection programs in response to downgrades in the classification of shellfish 
growing areas due to nonpoint pollution. Shellfish protection programs define actions to 
address the causes or suspected causes of bacterial pollution. The shellfish growing 
areas in South Skagit Bay and Port Susan were downgraded and closed before this 
requirement was established. Snohomish County voluntarily created the CWD in 1993, 
but never developed a shellfish protection program. However, in 2009 the Snohomish 
County Prosecuting Attorney concluded that the County is still obligated to have a 
shellfish protection program and submit annual reports to the Washington Department 
of Health documenting the Countyôs shellfish protection program and expenditure of 
revenues collected under the authority of RCW 90.72. 
 

Shellfish Classification in South Skagit Bay and Port Susan 
In recent years much progress has been made on improving local bacterial water quality 
conditions in and around the CWD. These improvements are exemplified by the 
Washington Department of Health upgrades of the South Skagit Bay and Port Susan 
commercial shellfish growing areas. In 2009 the Approved South Skagit Bay shellfish 
area was expanded from 1,350 acres to 2,200 acres. Then on April 2, 2010, 1,800 
acres of the Port Susan shellfish area were upgraded from Unclassified to Approved in 
response to marine water quality improvements detected by the Stillaguamish Tribe 
monitoring program. Ambient water quality monitoring by Snohomish County and the 
Washington Department of Ecology has also detected improving freshwater quality 
conditions in the Stillaguamish River. The 2010 status of commercial shellfish growing 
areas within the tide flats of South Skagit Bay and Port Susan adjacent to the CWD is 
shown in Figure 2 below. 
 
Commercial shellfish growing areas are classified by the Washington Department of 
Health, Office of Shellfish and Water Protection, in response to formal requests from 
certified commercial shellfish harvesters or tribes. Shellfish growing areas are classified 
as Approved, Conditionally Approved, Restricted, or Prohibited. Washington 
Department of Health shellfish classification decisions are based on the findings and 
recommendations of evaluations called shellfish sanitary surveys, which synthesize 
shoreline surveys of pollution sources, marine water sampling data, and analyses of 
environmental factors that may distribute pollution in the area. See Appendix A for 
definitions of shellfish growing area classifications and an explanation of the evaluation 
process. For most shellfish growing areas, bacterial pollution is the primary type of 
pollution of concern.  
 

                                            
3
 For more information about the CWD, see the State of the Stilly Report (Snohomish County 2007) and 

the Snohomish County web site at 
http://www1.co.snohomish.wa.us/Departments/Public_Works/Divisions/SWM/Work_Areas/Water_Quality/
CWD/default.htm. 

http://www1.co.snohomish.wa.us/Departments/Public_Works/Divisions/SWM/Work_Areas/Water_Quality/CWD/default.htm
http://www1.co.snohomish.wa.us/Departments/Public_Works/Divisions/SWM/Work_Areas/Water_Quality/CWD/default.htm
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Figure 2: Shellfish Growing Areas Adjacent to the Clean Water District 
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In 1987 the 6,140-acre South Skagit Bay commercial shellfish growing area was 
downgraded from Approved to Restricted (WDOH 2009). In 1993 2,280 acres were 
upgraded from Restricted to Conditionally Approved. In 2006 the South Skagit Bay 
growing area was upgraded from Conditionally Approved to Approved, but reduced in 
size to 1,344 acres. Most recently, as noted above, the South Skagit Bay shellfish 
growing area was expanded in 2009 to 2,200 acres. Despite these recent upgrades, 
South Skagit Bay has been identified as a threatened shellfish area every year since it 
was upgraded in 2005 by the Washington Department of Health because one or more 
of the water quality sampling results from water quality monitoring stations have been 
identified as threatened or of concern due to elevated bacterial levels. This early 
warning indicates that bacterial pollution source identification and control is needed to 
reduce concentrations of bacterial pollution. 
 
The recent upgrade of the Port Susan shellfish growing area marks an important 
milestone for all shellfish stakeholders because most of the northern half of the Port 
Susan had been closed for two decades to commercial shellfish harvest after the initial 
closure of 11,900 acres in 1987. After the initial closure of the Port Susan shellfish area 
in 1987, the Washington Department of Health received no requests for classification 
review, so the area lapsed to Unclassified status in the early 1990s and remained that 
way for many years. For the purpose of commercial shellfish harvest, Unclassified areas 
are equivalent to areas that are classified as Prohibited. The Stillaguamish Tribe started 
collecting marine water samples in the Port Susan shellfish area in 1998 and the 
Washington Department of Health began analyzing the Tribeôs Port Susan samples in 
2002 (Brown 2010). The Tribe submitted a formal request to the Washington 
Department of Health for classification review of Port Susan in 2007. See Appendix B 
for a copy of the Stillaguamish Tribeôs reclassification request letter. 
 
Maintaining or upgrading commercial shellfish growing area classifications requires at 
least bi-monthly marine water quality sampling to monitor fecal coliform bacteria levels 
within the growing areas. The Washington Department of Health evaluates the shellfish 
areas annually by reviewing the prior year's water quality data and assessing potential 
pollution sources to determine whether the existing classifications are warranted. The 
annual evaluation results are summarized in a brief report for each shellfish area.4 
Every 12 years the Washington Department of Health also conducts shoreline surveys 
to identify direct, indirect, and potential sources of bacterial pollution that might impact 
the classification of shellfish growing areas. 
 
In addition to the individual shellfish growing area reports, the Washington Department 
of Health prepares a report for each county called the Early Warning System summary. 
The EWS identifies water sample stations for each shellfish growing area where water 
quality has a threatened or concerned status. Threatened areas could soon be 
downgraded in classification because water quality is close to failing the standard, or 
because existing pollution sources may impact public health. Concerned areas still meet 
the standard for their current classification, but the water quality is declining. 

                                            
4
 For more information about the Shellfish Growing Area Annual Reports and Early Warning System, see 

the Washington Department of Health web site, titled at http://www.doh.wa.gov/ehp/sf/growreports.htm. 

http://www.doh.wa.gov/ehp/sf/growreports.htm
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Washington Department of Health sends the Early Warning System summary reports to 
local counties, conservation districts, health districts, and tribes. The Early Warning 
System summary reports for the South Skagit Bay and Port Susan shellfish growing 
areas are sent to Snohomish Countyôs Surface Water Management Director, who is 
responsible for administering the CWD shellfish protection program. The South Skagit 
Bay 2010 Early Warning System summary report to Snohomish County is provided as 
an example in Appendix C. 
 

Operational Context for this Shellfish Protection Program 
 
Shellfish Stakeholders and Tideland Ownership 
For shellfish growing areas adjacent to the CWD, the tribes, a non-tribal commercial 
shellfish growing company, The Nature Conservancy, and numerous private tideland 
owners (about 230) between Warm Beach and Kayak Point are the primary shellfish 
harvest stakeholders.  
 
The Swinomish and Upper Skagit tribes have shellfish harvest rights in South Skagit 
Bay, but are not currently harvesting in that area. The Tulalip Tribes and the Swinomish 
Tribe have legally recognized shellfish harvest rights in Port Susan and are actively co-
managing shellfish resources throughout their Usual and Accustomed (U&A) fishing 
areas. The Stillaguamish Tribe does not have legally recognized shellfish harvest rights, 
but is interested in harvesting shellfish in the future. Tribes harvest shellfish in Puget 
Sound for commercial as well as for Ceremonial and Subsistence (C&S) purposes. 
 
According to WDFW harvest records, commercial harvest in the South Skagit Bay 
shellfish area amounted to nearly 6 million pounds of soft shell clams harvested during 
the eight year period of 2001- 2008. Annual commercial harvest ranged from a low of 
about 224,000 pounds in 2001 to a high of about 1.12 million pounds in 2003. In 2008, 
the most recent year of available data, about 927,000 pounds were harvested. Trans 
Ocean Seafoods is the only licensed non-tribal commercial shellfish grower operating in 
South Skagit Bay and there is no active tribal commercial shellfish harvest in that area. 
The Trans Ocean Seafoods website states that their company is the largest commercial 
softshell clam operation on the west coast.5 
 
Non-tribal recreational shellfish harvest adjacent to the CWD is limited to private 
tidelands between Warm Beach and Kayak Point, which are not open to the public. The 
only public shellfish tideland adjacent to the CWD that also has public access is at 
Kayak Point Regional County Park. However, clam harvest at Kayak Point has been 
closed for years because the local little neck clam population is severely depressed and 
is not showing signs of recovery despite the closure. 
 
The State and the tribes are responsible for fostering self-sustaining and harvestable 
shellfish populations. Tribal shellfish harvest rights were legally recognized in 1994 by 
Federal District Judge Edward Rafeedie (U.S. v. Washington Civil No. 9213, Subproc. 

                                            
5
 Trans Ocean Seafoods product, sales, and contact information is available on the Internet at 

http://transoceanseafood.com/pb/wp_8b154a46/wp_8b154a46.html. 

http://transoceanseafood.com/pb/wp_8b154a46/wp_8b154a46.html
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89-3) who ruled that the treaty rights reserved by the tribes include the right to half of 
the total shellfish harvest. The U.S. Supreme Court refused to hear the case on appeal 
and, after years of negotiation, the State, tribes, and non-tribal commercial shellfish 
growers reached a settlement agreement in 2007. That agreement is being 
implemented by WDFW and 17 tribes through the ñRevised Shellfish Implementation 
Planò, which complies with the 1994 Rafeedie decision and defines the primary 
objective of the plan as follows: 
 

ñéto provide a framework, principles, and course of action for effective 
cooperative management of the shellfish resources subject to Treaty harvest 
under the Court's decision of December 20, 1994. In effectuating the rights of the 
Tribes to take shellfish under the Treaties, this Order also recognizes the State's 
responsibilities for conservation of public shellfish resources, subject to the 
Treaty right to take fish at usual and accustomed places.ò 

 
The Washington State Revised Shellfish Implementation Plan defines specific 
requirements for tribal harvest on private tideland, such as advance notification of 
private property owners of tribal intent to harvest, timing of tribal harvest, limits of tribal 
harvest, and monitoring and enforcement.6 
 
Non-tribal commercial shellfish harvesters and private tideland owners also have roles 
to play in shellfish resource management. Non-tribal commercial shellfish harvesters 
must be licensed by the Washington Department of Health and report harvest 
information to the Washington Department of Fish and Wildlife. Non-tribal commercial 
shellfish harvesters may harvest on their own private tideland, harvest under lease 
agreement on private tideland owned by other parties, or harvest on public tideland 
under lease agreement with the Washington Department of Natural Resources. Private 
tideland owners may harvest shellfish for recreational purposes without any licensing or 
harvest reporting requirements. 
 
In South Skagit Bay, there are a variety of private tideland owners, including 600 acres 
operated by New England Shellfish, which is part of Trans Ocean Seafoods. In Port 
Susan, The Nature Conservancy owns several thousand acres of tideland for the 
purpose of wildlife and habitat conservation. Other Port Susan tideland owners include 
WDFW, Twin City Foods, Warm Beach Christian Camp, and a few other private entities. 
Tidelands from Warm Beach south to the northern boundary of the Tulalip Reservation 
are divided into numerous privately owned small tracts. Snohomish County owns 
tidelands at Kayak Point Regional County Park. All tidelands that are not privately 
owned are managed as public tidelands by the Washington Department of Natural 
Resources. 
 

                                            
6
 For more information about the 1994 Rafeedie decision, see the Northwest Indian Fisheries 

Commission website at http://www.nwifc.org/about-us/shellfish/rafeedie-decision/. For more information 
about the 2007 Commercial Shellfish Growers Settlement, see http://nwifc.org/about-
us/shellfish/commercial-shellfish-growers-settlement/. The Tulalip Tribesô web site also provides useful 
information about their shellfish management program at http://www.tulalip.nsn.us/htmldocs/shellfish.htm. 

http://www.nwifc.org/about-us/shellfish/rafeedie-decision/
http://nwifc.org/about-us/shellfish/commercial-shellfish-growers-settlement/
http://nwifc.org/about-us/shellfish/commercial-shellfish-growers-settlement/
http://www.tulalip.nsn.us/htmldocs/shellfish.htm
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Early Action Watershed Planning 
In 1987, pursuant to the Puget Sound Water Quality Management Plan, the 
Stillaguamish and Tulalip tribes nominated the Stillaguamish watershed for early action 
watershed planning. This was prompted by the 1987 downgrade of the commercial 
shellfish growing area and the interest of the tribes in restoring shellfish harvesting 
opportunities. Snohomish County Public Works was identified as the lead for watershed 
planning, and funding was made available through the Washington Department of 
Ecology from the Centennial Clean Water Fund. A stakeholder committee was formed 
in 1988. Snohomish County Public Works, Surface Water Management completed a 
Technical Supplement watershed characterization study in 1989 to support this process 
(Snohomish County 1989). The Stillaguamish Watershed Action Plan was finalized and 
approved by the Washington Department of Ecology in January 1990. Key findings of 
the watershed management committee regarding nonpoint pollution in the Stillaguamish 
watershed are shown below (Snohomish County 1990): 

 Nonpoint pollution is the responsibility of everyone to correct. Public involvement 
in the watershed action planning process is essential to the overall success and 
implementation of the Stillaguamish Watershed Action Plan. 

 The four main land use activities that contribute are agricultural practices, onsite 
sewage disposal practices, development and urban runoff, and forest practices. 

 Bacterial pollution and sediment are the two most prevalent pollutants in the 
watershed. 

 The major source of bacterial contamination in the Stillaguamish River is from 
agricultural practices. 

 Onsite sewage disposal systems are the primary source of bacterial pollution in 
the Warm Beach Community area. 

 Major sources of sediment are, in order of priority, forest practices, agricultural 
practices, and development and urban runoff. 

 Public knowledge of nonpoint pollution and influence from land and water-based 
activities on downstream water quality is inadequate and needs to be improved. 

 Existing water quality data on the Stillaguamish watershed is limited and the 
extent of pollution could not be determined for this planning process. 

 Coordination and communication among and between agencies and interest 
groups regarding natural resource management need improvement. 

 
The Tulalip Tribes and Snohomish County were identified as co-lead agencies for 
oversight and implementation of the Stillaguamish Watershed Action Plan. The 
Stillaguamish Implementation Review Committee (SIRC) was established as a forum to 
support plan implementation and resolution of issues that may develop. The Action Plan 
identified twenty-one implementing agencies. Key agencies identified for implementing 
the Stillaguamish Watershed Action Plan recommendations included Snohomish 
County Public Works, Snohomish Conservation District, Snohomish Health District, 
Tulalip and Stillaguamish tribes, Washington Department of Fisheries, and Washington 
Department of Ecology. Beginning in the late 1990s the SIRC shifted its focus to salmon 
recovery and in April 2010 the SIRC changed its name to the Stillaguamish Watershed 
Council. 
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Washington State Dairy Nutrient Management Act 
The Washington Department of Agriculture administers the 1998 Dairy Nutrient 
Management Act (RCW 90.64), which requires dairy farmers to develop and implement 
approved dairy nutrient management plans. The plans are intended to provide livestock 
operations with a site specific set of Best Management Practices (BMPs) that will 
prevent discharge of livestock nutrients to surface and ground water. The Washington 
Department of Agriculture inspects each dairy at least once every 22 months. 
Inspectors evaluate the production facilities, nutrient management practice 
implementation, and nutrient application record keeping for any risk of livestock 
nutrients (manure and associated wastes) impacting water quality. In the Stillaguamish 
watershed there are 20 dairies and all of them have approved dairy nutrient 
management plans. The Washington Department of Agriculture has inspection and 
enforcement responsibilities for dairies and concentrated animal feeding operations. 
The Washington Department of Agriculture responds to all dairy related water quality 
complaints. The Washington Department of Agriculture can also conduct pollution 
source tracking if high fecal coliform levels are found in the agricultural drainages near 
commercial dairies (McKinnon 2010). 
 
Total Maximum Daily Loads (TMDLs) 
Section 303d of the federal Clean Water Act requires states to prepare a list of impaired 
water bodies (303d list) that do not meet water quality standards for ensuring the water 
is healthy for beneficial uses, including fish and wildlife habitat, domestic and 
agricultural water supplies, and recreation in and on the water. All water bodies 
identified on the 303d list must attain water quality standards within a reasonable time 
period, either through the development of a water cleanup plan (also known as a TMDL 
implementation plan) or other pollution control mechanisms. 
 
The Washington Department of Ecology has listed the Stillaguamish River and the 
South Fork Skagit River as impaired water bodies for high levels of fecal coliform. Both 
rivers have approved water cleanup plans for fecal coliform that were completed in 
2007. These TMDL implementation plans include specific action recommendations and 
commitments of government agencies, tribes, and private organizations for water quality 
cleanup. As such, the TMDL implementation plans were used as primary references for 
this shellfish program. 
 
The Washington Department of Ecology is developing a freshwater bacterial pollution 
characterization study for South Skagit Bay, which will focus on upland areas from Big 
Ditch, near the mouth of the South Fork Skagit River, to Irvine Slough in Stanwood 
(Svrjcek 2010). The study design will be completed in the summer of 2010 and one year 
of water quality sampling will begin in the fall of 2010. 
 
National Pollutant Discharge Elimination System (NPDES): Municipal Stormwater 
Permit 
Snohomish County has operated its stormwater systems and programs under the 
NPDES Phase 1 Municipal Stormwater Permit since 1995. The permit authorizes the 
discharge of stormwater to surface waters and to ground waters of the state from 
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municipal separate storm sewer systems (MS4s) owned or operated by the permit 
holder in the geographic area covered by the permit. NPDES municipal stormwater 
permits require permit holders to develop and implement a stormwater management 
program. The permit is issued by the Washington Department of Ecology to implement 
portions of the federal Clean Water Act, and regulates how the County operates its 
stormwater systems. The permit was reissued with significantly increased programmatic 
requirements on February 16, 2007.  
 
Under the current permit, the stormwater management program is required to address 
the following elements: 

1. Legal Authority 
2. Municipal Separate Stormwater Sewer System (MS4) Mapping 
3. Coordination  
4. Public Involvement and Participation 
5. Controlling Runoff from New Development, Redevelopment, and Construction 

Sites 
6. Structural Stormwater Controls 
7. Source Control Program for Existing Development 
8. Illicit Connections and Illicit Discharge Detection and Elimination (IDDE) 
9. Operation and Maintenance Program 
10. Education and Outreach 

 
Implementation of this permit is expected to reduce pollutants in the Countyôs storm 
drainage systems and contribute to improved water quality for shellfish. For example, 
the Operation and Maintenance program, as of 2009, requires annual inspection and 
maintenance of the Countyôs catch basins and newer stormwater detention (storage) 
facilities. Since many water pollutants attach to sediment, which is often captured and 
held in the bottoms of catch basins or in storage facilities, more frequent maintenance 
will remove more of these sediments, thereby reducing pollutants in the storm drainage 
systems and in the downstream systems. In addition, properly functioning stormwater 
storage areas will reduce downstream peak flows and, as a result, potentially reduce 
erosion, thereby reducing the amount of sediment that could impact shellfish growing 
areas. 
 
The current Snohomish County NPDES Phase 1 Municipal Stormwater permit includes 
specific requirements for implementing TMDL actions for the Snohomish River and 
Swamp Creek, but not for the Stillaguamish River because the Stillaguamish TMDL 
Implementation Plan had not yet been approved by the U.S. Environmental Protection 
Agency when the NPDES permit was issued in 2007. However, Stillaguamish TMDL 
actions will be included in the next permit update, which is scheduled to occur in 2012. 
The County has also voluntarily implemented some of the Stillaguamish TMDL actions, 
such as conducting expanded IDDE investigations. 
 
Snohomish County was required under its NPDES municipal stormwater permit to 
revise the Snohomish County Water Pollution Control Code (chapter 7.53 SCC) to 
require implementation of operational, structural and/or treatment BMPs. This applies to 
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any person storing or using materials containing contaminant in any manner that may 
result in a prohibited discharge. A prohibited discharge includes any discharge that 
contains contaminants. These changes to chapter 7.53 SCC became effective in August 
2008. 
 
As part of its NPDES municipal stormwater permit, Snohomish County has also created 
a new county-wide long-term water quality monitoring program focused on TMDL 
priorities (Britsch 2010). This new program replaced the Countyôs long-standing ambient 
water quality monitoring program in 2010. The new long-term water quality monitoring 
program includes a contaminant source survey approach for identifying bacterial 
pollution sources, which is adapted from a model that has been implemented in Florida 
(Wapnick et al. 2009). It is based on recommendations from the World Health 
Organization and the United States Environmental Protection Agency. This contaminant 
source survey approach will help Snohomish County work with stakeholders to identify 
and control bacterial pollution. 
 
Skagit Countyôs NPDES Phase 2 Municipal Stormwater Permit became effective on 
February 16, 2007. The cities of Arlington and Granite Falls also operate under NPDES 
Phase 2 Municipal Stormwater Permits, effective in 2007. The Phase 2 permit requires 
the development of a stormwater management program with many similar elements to 
the Countyôs program, with the goal to reduce stormwater pollution. The City of 
Stanwood is not an NPDES Phase 2 community because it did not meet the minimum 
population threshold and/or population growth rate criteria in 2007 (McRea 2010). 
However, the City of Stanwood has adopted the 2005 Washington Department of 
Ecology Stormwater Manual (Bullington 2010).7  
 
Critical Area Regulations 
Counties and cities are required to designate and protect critical areas under the 
Washington State Growth Management Act (GMA). Best Available Science (BAS) must 
be used in crafting policies and development regulations to protect the functions and 
values of critical areas. Fish and wildlife conservation areas are one of five critical areas 
identified in the GMA. WAC 365-190-080 (5) lists ñCommercial and recreational shellfish 
areasò as a type of fish and wildlife conservation area. Snohomish County Code, Skagit 
County Code, and City of Stanwood Code all identify shellfish growing areas as critical 
areas. 
 
Snohomish County On-Site Septic Systems Management Plan 
In 2007 the Snohomish Health District developed its ñSnohomish County Onsite Septic 
Systems Management Planò, which documents the Districtôs response to new 
requirements established in 2006 by the State of Washington for the twelve Puget 
Sound counties to protect public health from on-site septic system pollution (Snohomish 

                                            
7
 Stanwood Municipal Code Chapter 17.140.050 (Stormwater Management Performance Standards) 
adopts the 2005 Edition of the Washington State Department of Ecologyôs ñStormwater Management 
Manual for Western Washington.ò 
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Health District 2007).8 The new requirements include developing written plans for how 
counties manage onsite septic systems in their jurisdictions as well as in marine areas. 
The Snohomish Health Districtôs Onsite Septic Systems Management Pan describes 
how the Districtôs existing onsite sewage disposal program addresses these new 
requirements and proposes some ñpotential enhancementsò that could be made to its 
existing program if funding is available.  
 
One of the new requirements is for local health jurisdictions to propose a marine 
recovery area (MRA) for land areas where existing on-site sewage disposal systems are 
a significant factor contributing to threatened or downgraded shellfish growing areas, 
marine waters that are impaired for low dissolved oxygen or fecal coliform, or marine 
waters where nitrogen is a contaminant of concern identified by the local health officer. 
The Snohomish Health District evaluated the entire Snohomish County marine shoreline 
and concluded, based on the guidelines and criteria defined by the State, that MRAs 
were not necessary in Snohomish County.  
 
However, for the Port Susan area, the Snohomish Health District acknowledged long-
standing public concerns about on-site septic systems in the Warm Beach area and 
proposed to undertake a pilot project that would ñéundertake many of the investigative 
activities that an MRA strategy would entailò (SHD 2007, pp. 27 - 28). With grant funding 
from the Washington Department of Health, the Snohomish Health District subsequently 
implemented the Warm Beach pilot project and documented it in a final report, titled 
ñWarm Beach On-Site Sewage System Sanitary Surveyò (SHD 2009). Through this pilot 
project SHD found one failing sandfilter on-site septic system and no evidence of direct 
sewage discharge into marine waters from the Warm Beach area. 
 
Northwest Straits Marine Conservation Initiative 
The Snohomish County Marine Resources Advisory Committee (MRC) is authorized by 
Chapter 2.800 SCC and is one of seven advisory committees participating in the 
Northwest Straits Marine Conservation Initiative. In 1997, U.S. Senator Patty Murray and 
U.S. Congressman Jack Metcalf recognized the need to protect the marine waters of 
Washington State and with that strong bipartisan alliance the Initiative was created by 
Congress in 1998. The purpose of the MRC is to address local marine issues and 
recommend remedial actions to the Snohomish County Council, Executive and, where 
requested by the Council or Executive, to other local governmental entities and tribes.  
The Snohomish MRC is currently working on the creation of a voluntary marine 
stewardship area in Port Susan in partnership with Island County Marine Resources 
Committee, the Tulalip Tribes, and The Nature Conservancy. Shellfish has identified as a 
conservation target for the Port Susan marine stewardship area. 
 

                                            
8
 See RCW 70.118A (On-site sewage disposal systems ï marine recovery areas). ñéit is the purpose of 

this chapter to authorize enhanced local programs in marine recovery areas to inventory existing on-site 
sewage disposal systems, to identify the location of all on-site sewage disposal systems in marine 
recovery areas, to require inspection of on-site sewage disposal systems and repairs to failing systems, to 
develop electronic data systems capable of sharing information regarding on-site sewage disposal 
systems, and to monitor these programs to ensure that they are working to protect public health and 
Puget Sound water quality.ò 
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Puget Sound Partnership Action Agenda 
In 2007, Governor Gregoire proposed and the Legislature created the Puget Sound 
Partnership to reverse Puget Soundôs decline and restore it to health by 2020. The 
Partnership published the Puget Sound Action Agenda on December 1, 2008 (Puget 
Sound Partnership 2008). The Action Agenda outlines a set of actions that are needed 
to protect and restore Puget Sound. 
 
The Action Agenda includes the following indicators of a healthy Puget Sound, which 
relate to shellfish protection and harvest:  

 freshwaters, marine waters, and sediments are of a sufficient quality to provide 
safe drinking water, swimming opportunities, and shellfish harvest;  

 acres of tidelands certified for commercial shellfish harvest are increased; and  

 shellfish populations are sufficient to accommodate recreational, commercial and 
tribal treaty rights. 

 
This shellfish program will be useful to the Puget Sound Partnership, Snohomish 
County, and other shellfish stakeholders for addressing the shellfish elements of the 
Puget Sound Action Agenda. It will also help to improve freshwater and marine water 
quality for other beneficial uses, such as swimming and fishing. 
 
Pacific Shellfish Institute Report 
In response to the long-standing shellfish closure in Port Susan, Snohomish County 
contracted with the Pacific Shellfish Institute in 2007 to conduct a study of the CWD 
shellfish resource management situation and produce a report with findings and 
recommendations (Pacific Shellfish Institute 2007 and 2009). The scope of work for this 
study included the following tasks: 

1. Determine harvest potential for tribal, commercial and sport shellfisheries in 
South Skagit Bay and Port Susan, 

2. Review shellfish reclassification efforts in other communities with specific 
conclusions about why they were successful and applicability to the Port Susan 
shellfish resource, 

3. Make recommendations on steps and time necessary to improve the likelihood of 
upgrading shellfish growing areas in Port Susan. 

 
The Pacific Shellfish Institute conducted Task 1 and subcontracted much of the work for 
Task 2 and Task 3 to the Puget Sound Restoration Fund. Both non-profit organizations 
have expertise in shellfish restoration. The Pacific Shellfish Institute specializes in 
scientific expertise related to shellfish biology, conservation, and aquaculture. The 
Puget Sound Restoration Fund specializes in working with local communities and 
stakeholders to achieve grassroots results for water quality and shellfish restoration. 
The final reports from this study served as primary references for this shellfish program. 
 
Stillaguamish Shellfish Restoration Planning Project 
Beginning in 2008, in response to a recommendation from the CWD Advisory Board, 
Snohomish County Surface Water Management staff led a shellfish restoration planning 
process with input from a steering committee and other stakeholders. The purpose of 
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this project was to define goals, objectives, and actions for bivalve shellfish restoration 
within the CWD. This project was funded by a Local Government Stormwater Grant 
from the Washington Department of Ecology (Stormwater Grant G0800241). The 
steering committee was established to assist and advise the County on the 
development of a shellfish restoration plan. The steering committee included 
representatives from the following organizations, which have strong interests or 
jurisdiction in water quality protection and shellfish restoration: 

 Tulalip Tribes ï Maria Calvi, Restoration Ecologist; Mike McHugh, Shellfish 
Manager; Cathy Stanley, Shellfish Biologist 

 Stillaguamish Tribe ï Pat Stevenson, Environmental Manager; Jody Brown, 
Fisheries Biologist 

 Island County ï Matt Kukuk, Resource Enhancement Manager 

 Snohomish County Department of Public Works, Surface Water Management ï 
Sean Edwards, Senior Planner; Randy Middaugh, Principal Planner; Ann Bylin, 
Water Quality Specialist. 

 Snohomish Conservation District ï Amanda Ruzicka, Farm Planner; Bobbi 
Lindemulder, Acting District Manager 

 Snohomish Health District ï Kevin Plemel, Environmental Health Manager  

 Warm Beach Christian Camp and Conference Center ï Kelly Wynn, Utility 
Manager 

 Washington Department of Agriculture, Dairy Nutrient Management Program ï 
Cara McKinnon, Agricultural Inspector 

 Washington Department of Ecology ï Ralph Svrjcek, TMDL Coordinator; Sally 
Lawrence, TMDL Coordinator 

 Washington Department of Fish and Wildlife ï Jennifer Whitney, Shellfish 
Biologist  

 Washington Department of Health, Office of Shellfish and Water Protection ï 
Scott Berbells, Registered Sanitarian; Lawrence Sullivan, Public Health Advisor 

 
In addition to the steering committee members listed above, the following other key 
stakeholders were notified of the project and were invited to provide feedback and 
advice on the shellfish plan: 

 City of Stanwood ï Andy Bullington, Public Works Director 

 Skagit County ï Rick Haley, Water Quality Analyst 

 Stillaguamish River Clean Water District Advisory Board 

 Swinomish Tribe ï Jim Gibson, Shellfish Biologist 

 The Nature Conservancy ï Kat Morgan, Port Susan Preserve Manager  

 Boettner Tidelands ï John Boettner, Manager 

 Upper Skagit Tribe ï Scott Schuyler, Natural Resource Policy Analyst, Jon-Paul 
Shannahan, Natural Resources Biologist 

 
The steering committee provided shellfish and water quality data, advice on the actions 
necessary to reduce bacterial contamination, advice on agency laws and guidelines, 
and advice regarding state/tribal co-management of the shellfish resources in South 
Skagit Bay and Port Susan. 
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The steering committee attended monthly meetings from March through June 2009. 
Issues regarding water quality problems and potential solutions were defined and vetted 
through steering committee meetings and review of early draft reports. After defining the 
issues affecting shellfish certification, the steering committee provided more detailed 
advice on actions to address water quality problems and maintain viable shellfish 
resources. Steering committee members provided details on their respective agencyôs 
jurisdiction, expertise, and commitment to take action. SWM staff produced a near-final 
shellfish restoration plan and submitted it as a grant deliverable to the Washington 
Department of Ecology in June 2009. 
 
In the process of finalizing the shellfish restoration plan, the County and the CWD 
Advisory Board agreed to transform the near final shellfish restoration plan into the 
Countyôs Stillaguamish Shellfish Protection Program in accordance with RCW 90.72. 
The goals, objectives, and actions of the Stillaguamish Shellfish Protection Program are 
presented below in section 3 of this report. 
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2. Water Quality Problems Affecting Shellfish Classification 
 
Bacterial pollution affecting the South Skagit Bay and Port Susan commercial shellfish 
growing areas originates primarily from the Stillaguamish and Skagit river watersheds 
and secondarily from the north and east sides of Camano Island. Potential sources of 
bacterial pollution include onsite septic systems, waste water treatment plants, urban 
stormwater, livestock waste, pet waste, and wildlife.  
 

Stillaguamish River, South Fork Skagit River, and Camano Island 
The Washington Department of Ecologyôs TMDL study for the Stillaguamish River 
(Lawrence and Joy 2005) indicated that the waters of Port Susan, the mainstem 
Stillaguamish River, its major forks and a number of tributaries and smaller creeks were 
impaired with excess fecal coliform bacteria. Areas with the highest density of human 
activity tended to exceed state standards year round, while in less populated areas, 
bacterial pollution was only a problem during either dry or wet weather periods, but not 
both. Based on this bacterial pollution TMDL study, the Washington Department of 
Ecology determined that thirty-four water bodies or stream reaches require reductions in 
bacteria to meet TMDL targets.  
 
The current bacterial pollution load and percent reduction required to meet the fecal 
coliform TMDL target for each of the Stillaguamish TMDL water bodies and stream 
reaches are presented in Table 1. Figure 4 shows this information geographically.  The 
Stillaguamish fecal coliform TMDL information presented in Table 1 and Figure 4 is 
useful for targeting and prioritizing bacterial pollution source identification and correction 
efforts. Stream reaches and subbasins that have high percent reduction requirements 
and relatively high loading should be considered high priorities for water quality 
monitoring, pollution source control, and outreach and education. Although additional 
work is needed to characterize bacterial pollution sources at the stream reach and 
subbasin scale, this Stillaguamish TMDL information indicates that bacterial pollution 
source identification and control efforts should be focused on the lower Stillaguamish 
River floodplain, Church Creek, March Creek, Harvey-Armstrong Creek, Portage Creek, 
Fish Creek, and Warm Beach.  
 
Sources of bacterial pollution that are closest to the commercial shellfish growing areas 
are generally assumed to have the greatest potential impact on shellfish classification, 
but that assumption warrants further examination given the high bacterial pollution loads 
from the upper watershed.  
 
One of the challenges in protecting shellfish areas is that bacterial pollution standards 
for shellfish marine water are more stringent than the standards for freshwater. 
Freshwater entering the bay from streams that meet the freshwater standard of 100 
cfu/100 mL, may not meet the shellfish standard of 43 MPN/100 mL and thereby still 
contribute to contamination of the shellfish growing area. Nevertheless, it is assumed 
that achieving the freshwater standards used for the fecal coliform TMDL targets will 
generally improve marine water quality for shellfish. The Washington State human water 
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contact categories and bacterial water quality standards that must be met to protect 
public health are presented in Appendix D.  
 
Table 1: Stillaguamish TMDL Fecal Coliform Loading and Percent Reduction 
Required.9 

TMDL Water Body or 
Stream Reach 

Percent Reduction 
Required to Meet Fecal 
Coliform TMDL Target 

Current Bacteria 
Load 

(cfu/day) 

Critical Condition 
Geometric Mean 

(cfu/day) 

Irvine Slough 99 NA 730 

March Creek 98 9.35 x 10
10 

NA 

Twin City Foods Drainage 
Area (includes Drains 1, 2, 3, 

& 5) 98 NA 406, 285, 1180, 545 

Unnamed Creek #0456 97 5.17 x 10
10 

NA 

West Pass of Old 
Stillaguamish Channel 97 6.2 x 10

10
 NA 

South Pass of Old 
Stillaguamish Channel 94 2.45 x 10

11
 NA 

Agricultural Drain to Warm 
Beach 92 8.86 x 10

10 
NA 

Glade Bekken 92 7.42 x 10
10 

NA 

Lake Martha Creek 92 6.38 x 10
10 

NA 

Miller Creek at Miller Rd. 91 NA 311 

Jorgenson Slough (lower 
Church Creek) 87 NA 320 

Portage Creek at 212th 83 4.16 x 10
11 

NA 

Fish Creek 81 7.4 x 10
10 

NA 

Warm Beach Creek above 
WWTP 81 3.11 x 10

10 
NA 

Armstrong Creek at Mouth 76 1.01 x 10
11 

NA 

Harvey Creek at Grandview 76 2.33 x 10
10 

NA 

Church Creek at Park 74 NA 147 

Portage Creek at 43rd 69 3.69 x 10
11 

NA 

Douglas Slough 68 NA 40 

Kackman Creek 68 1.79 x 10
10 

NA 

Warm Beach Dike Pond and 
Slough 64 4.23 x 10

10 
NA 

Port Susan 61 
Insufficient data to 

calculate load 
NA 

Stillaguamish River at I-5 52 6.27 x 10
12 

NA 

North Fork Stillaguamish 38 1.95 x 10
12 

NA 

Hatt Slough 36 5.79 x 10
12

 NA 

Armstrong Creek below 
Hatchery 29 

Insufficient data to 
calculate load 

NA 

Pilchuck Creek 26 4.89 x 10
11 NA 

Jim Creek 14 4.0 x 10
11 

NA 

South Fork Stillaguamish 7 2.24 x 10
12 

NA 

 
 

                                            
9
 Adapted from Lawrence and Joy (2005). 
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Figure 3: Stillaguamish Fecal Coliform TMDL Loading and Percent Reductions 
Required. 
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Skagit Bay and the Skagit River are also listed under section 303d of the Clean Water 
Act as impaired water bodies for bacterial pollution. The Washington Department of 
Ecology has prepared the Lower Skagit River TMDL Water Quality Improvement Plan 
(Lawrence 2007) to address this problem and outline corrective actions needed in that 
watershed. The 1997 TMDL study on the Skagit River set goals for freshwater fecal 
coliform levels that exceed Washington State freshwater standards. The new stricter 
TMDL goals for fecal coliform levels align with fecal coliform standards needed for 
marine water bodies and shellfish harvest areas. This was done in order to protect the 
shellfish harvest areas in South Skagit Bay. More recent data was reviewed when 
developing the Lower Skagit River Fecal Coliform TMDL Implementation Plan 
(Lawrence 2007). This review led to the following conclusions: 

1. The mainstem Skagit River is currently meeting state water quality standards for 
bacteria, and the North Fork meets the stricter TMDL goals. The South Fork 
Skagit River meets state standards but needs some improvement to reach the 
stricter TMDL goals. 

2. Bacteria concentrations in the Mainstem Skagit River have decreased 
significantly since 1982, the first year Ecologyôs long term station was monitored. 
At this station, bacteria also decreased significantly between 1995 and 2006. 

3. Bacteria levels in the larger tributaries do not meet standards. 
4. Bacteria concentrations in freshwater vary seasonally in the basin, with peaks in 

the river in the fall and in the tributaries in the summer. 
 
Island County initiated a surface water monitoring program in 2006 and has sampled 
numerous small creeks that empty into South Skagit Bay and Port Susan. Existing data 
indicates that the following five streams do not meet the State Water Quality standards 
due to fecal coliform contamination: Arrowhead Creek, Utsalady Creek, Livingston 
Creek, Kristofferson Creek, and Cavalero Creek (Kukuk 2010). Arrowhead Creek and 
Utsalady Creek discharge into Utsalady Bay at the north end of Camano Island, about 
two miles southwest of the South Skagit Bay shellfish growing area. Livingston Creek, 
Kristofferson Creek, and Cavalero Creek discharge into Port Susan. The Camano 
Island non-point pollution planning effort identified both Kristoferson Creek and 
Livingston Creek for bacterial water quality monitoring and clean up (Camano Island 
Watershed Management Committee 2007). 
 
Another critical resource for understanding bacterial pollution sources affecting the 
South Skagit Bay and Port Susan shellfish growing areas are the Washington 
Department of Healthôs recently completed shellfish classification studies (Berbells 
2009a, Berbells 2009b, Berbells 2009c, and Toy 2009). The 2009 South Skagit Bay 
Shoreline Survey (Berbells 2009a) evaluated 20 drainages/discharges, 15 developed 
parcels, 11 agricultural activities, and other potential pollution sources along 8 miles of 
shoreline near the South Skagit Bay shellfish growing area. No ñdirectò or ñindirectò 
impacts were identified during this survey that would result in a classification 
downgrade. In general, shoreline conditions were found to support the current growing 
area classification. However, this shoreline survey also identified numerous ñpotential 
sourcesò of bacterial pollution that may impact the area based on tides and currents, 
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including the South Fork Skagit River, Big Ditch/Maddox Slough, and Stillaguamish Old 
Channel West Pass.  
 
Additional evidence of improving bacterial water quality conditions in the Stillaguamish 
watershed comes from Snohomish Countyôs statistical analysis of long term water 
quality data from all Washington Department of Ecology, Snohomish County, and 
Stillaguamish Tribe monitoring sites (Read 2006). The study analyzed data that was 
collected primarily from 1994 to 2006, but with data going back to 1959 at some 
stations. Many of the long term monitoring locations showed statistically significant 
improvements. Overall, bacteria levels appear to be decreasing over time, however at 
many of these sites there are ongoing exceedances of fecal coliform water quality 
standards.  
 
As shown in Table 2 below, marine water sampling by the Stillaguamish Tribe from 
November 2006 to June 2009 found all but one of the stations were meeting minimum 
requirements for shellfish classification. Figure 3 shows the locations of the 
Stillaguamish Tribeôs Port Susan marine water quality sampling stations. 
 
Table 2: Summary of fecal coliform data for Port Susan marine water samples 
collected from 09/19/2007 to 4/13/2010. 

   Fecal coliform/100 mL water  

Station # 
 Number of 

Samples Range 
Geometric 

Mean 
Est. 90

th 

Percentile 
Meets 

Standard 

290 Approved 30 1.7 - 49.0 3.7 12.0 Yes 

291 Approved 30 1.7 - 130.0 4.5 22.0 Yes 

292 Approved 30 1.7 - 79.0 4.5 21.0 Yes 

293 Approved 30 1.7 - 33.0 4.2 17.0 Yes 

294 Approved 30 1.7 - 33.0 3.2 11.0 Yes 

295 Approved 30 1.7 - 130.0 6.0 35.0 Yes 

296 Approved 30 1.7 - 33.0 4.3 18.0 Yes 

297 Approved 30 1.7 - 130.0 6.1 33.0 Yes 

298 Approved 30 1.7 - 79.0 5.4 23.0 Yes 

335 Approved 16 1.7 - 130.0 6.4 28.0 *N/A 

299 Prohibited 30 1.7 - 49.0 4.0 16.0 Yes 

* N/A ï Systematic Random Sample (SRS) criteria require a minimum of 30 samples from each station. 
 
The standard for approved shellfish growing waters is fecal coliform geometric mean not greater than 14 
organisms/100 ml and an estimate of the 90

th
 percentile not greater than 43 organisms/100 ml. The above 

table shows bacteriological results in relation to program standards. 
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Figure 4: Port Susan Fecal Coliform Sampling Locations. 
 






















































































